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The human monocytic cell line THP-1 was grown in a synthetic cell culture medium 
RPMI 1640 supplemented with 10 % foetal calf serum, 6mM glutamine and 
Penicillin-Streptomycin (at 50 u.g streptomycin/ml, Gibco BRL). THP-1 cells were washed in 
HBSS (lacking Ca 2+ and Mg 2 *) + 1 mg/ml BSA and resuspended in the same buffer at a 
5 density of 3 x 10 6 cells/ml. The cells were then loaded with ImM FTJRA-2/AM for 30 min at 
37°C, washed twice in HBSS, and resuspended at lxl 0 6 cells/ml. THP-1 cell suspension (0.9 
ml) was added to a 5 ml disposable cuvette containing a magnetic stirrer bar and 2.1 ml of 
prewarmed (37°C) HBSS containing 1 mg/ml BSA, 1 mM MgCl 2 and 2 mM CaCI 2 . The 
cuvette was placed in a fluorescence spectrophotometer (Perkin Elmer. Norwalk, CT) and 
1 0 preincubated for 4 min at 37°C with stirring. Fluorescence was recorded over 70 sec and cells 
were stimulated by addition of hMCP-1 to the cuvette after 10 sec. [Ca 2 *]i was measured by 
excitation at 340 nm and 380 nra alternately and subsequent measurement of the intensity of 
the fluorescence emission at 510 nm. The ratio of the intensities of the emitted fluorescent 
light following excitation at 340 nm and 380 nm, (R), was calculated and displayed to give 
15 and estimate of cytoplasmic [Ca 2+ ] according to the equation:- 
[Ca 2+ ]i =K d fR-Rmirri (Sf2/Sb2) 
(Rmax-R) 

where the K d for FURA-2 Ca 2+ complex at 37° C was taken to be 224nm. R, nax is the maximal 
fluorescence ratio determined after addition of 1 0 mM Ionomycin, R, nin is the minimal ratio 
20 determined by the subsequent addition of a Ca 2 * free solution containing 5 mM EGTA, and 
Sf2/Sb2 is the ratio of fluorescence values at 380 nm excitation determined at R m „, and R,,,^, 
respectively. 

Stimulation of THP-1 cells with hMCP-1 induced a rapid, transient rise in [Ca 2+ ]j in a 
specific and dose dependent manner. Dose response curves indicated an approximate EC 5fl of 

25 2 nm. Test compounds dissolved in DMSO (10u.l) were assayed for inhibition of calcium 
release by adding them to the cell suspension 10 sec prior to ligand addition and measuring 
the reduction in the transient rise in [Ca 2< ]i. Test compounds were also checked for lack of 
agonist activity by addition in place of hMCP-1. 
c) hMCP-1 and RANTES mediated chemotaxis. 

30 In vitro chemotaxis assays were performed using the human monocytic cell line 

THP-1. Cell migration through polycarbonate membranes was measured by enumerating 
those passing through either directly by Coulter counting or indirectly by use of a 
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colourimetric viability assay measuring the cleavage of a tetrazolium salt by the mitochondrial 
respiratory chain (Scudiero D.A. et al. 1988, Cancer Res., 48, 4827-4833). 

Chemoattractants were introduced into a 96-well microtitre plate which forms the 
lower well of a chemotaxis chamber fitted with a PVP-free 5 urn poresize polycarbonate 
5 adhesive framed filter membrane (NeuroProbe MB series, Cabin John. MD 2081 8, USA) 
according to the manufacturer's instructions. The chemoattractant was diluted as appropriate 
in synthetic cell culture medium, RPMI 1640 (Gibco) or supplemented with 2 mM glutamine 
and 0.5% BSA, or alternatively with HBSS with Ca 2 ' and Mg 2+ without Phenol Red (Gibco) 
plus 0. 1% BSA. Each dilution was degassed under vacuum for 30 min and was placed (400 
10 ^l) in the lower wells of the chamber and THP-1 cells (5xl0 5 in 100 ul RPMI 1640 + 
0.5%BSA) were incubated in each well of the upper chamber. For the inhibition of 
chemotaxis the chemoattractant was kept at a constant submaximai concentration determined 
previously (InM MCP-1) and added to the lower well together with the test compounds 
dissolved m DMSO (final DMSO concentration < 0.05% v/v) at varying concentrations. The 
1 5 chamber was incubated for 2 h at 37°C under 5 % CO,. The medium was removed from the 
upper wells which were then washed out with 200 ul physiological saline before opening the 
chamber, wiping dry the membrane surface and centrifuging the 96-well plate at 600 g for 5 
min to harvest the cells. Supernatant (150 ul) was aspirated and 10 ul of cell proliferation 
reagent, WST- 1 , { 4- [3 -(4-iodopheny l)-2-(4-nitropheny l)-2H-5-tetrazolio]- 1 ,3-phenyI 
20 disulfonate} plus an electron coupling reagent (Boehringer Mannheim, Cat.no. 1644 807) was 
added back to the wells. The plate was incubated at 37°C for 3 h and the absorbance of the 
soluble formazan product was read on a microtitre plate reader at 450 nm. The data was input 
mto a spreadsheet, corrected for any random migration in the absence of chemoattractant and 
the average absorbance values, standard error of the mean, and significance tests were 
25 calculated. hMCP-1 induced concentration dependent cell migration with a characteristic 
biphasic response, maximal 0.5-1.0 nm. 

In an alternative form of the above assay, fluorescently tagged cells can be used in 
order to assist in end point detection. In this case, the THP-i ceils used are fluorescently 
tagged by incubation in the presence of 5mM Calcein AM (Glycine. N,N'-[[3',6'- 
30 bis(acctyloxy)-3-oxospiro[isobenzofuran- 1 (3H),9'-[9H]xantheneJ-2'.7'-diyl]bis(methy lene)] 
bis[N-f2-[(acctyloxy>methoxy]-2-oxoethyl]]-bis[(acetyioxy)methyI] ester: Molecular Probes) 
lor 45 minutes in the dark. Cells are harvested by centrifugation and resuspended in HBSS 
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(without Phenol Red) with Ca 2 \ Mg 2 ' and 0.1% BSA. 50ul (2x105 cells) of the cell 
suspension are placed on the filter above each well and, as above, the unit is incubated at 37°C 
for 2 hours under 5% C0 2 . At the end of the incubation, cells are washed off the upper face of 
the filter with phosphate buffered saline, the filter removed from the plate and the number of 
5 cells attracted to either the underside of the filter or the lower well estimated by reading 
fluorescence at 485nm excitation, 538nm emission wavelengths (fmax. Molecular Devices). 
The data was input into a spreadsheet, corrected for any random migration in the absence of 
chemoattractant and the average fluorescence values, standard error of the mean, percentage 
inhibition and IC 50 of compounds under test and significance tests can be calculated. In 

10 addition to MCP-1 induced chemotaxis, this alternative form of the assay was also used to 
measure inhibition of RANTES (2nM) induced chemotaxis. 
d) Binding to human peripheral blood mononuclear cells(PBMCs) 
i) Preparation of human PBMCs 

Fresh human blood (200ml) was obtained from volunteer donors, collected into 

1 5 sodium citrate anticoagulant to give a final concentration of 0.38%. The blood was mixed 
with Sedimentation Buffer and incubated at 37°C for 20 minutes. The supernatant was 
collected and centrifuged at 1700rpm for 5 minutes (Sorvall RT6000D). The pellet obtained 
was resuspended in 20 ml RPMI/BSA (lmg/ml) and 4 x 5mls of cells were carefully layered 
over 4 x 5mls of Lymphoprepa (Nycomed) in 15ml centrifuge tubes. Tubes were spun at 

20 1700rpm for 30 minutes (Sorvall RT6000D) and the resultant layer of cells was removed and 
transferred to 50ml Falcon tubes. The cells were washed twice in Lysis Buffer to remove any 
remaining red blood cells followed by 2 washes in RPMI/BSA. Cells were resuspended in 
5mls of Binding Buffer. Cell number was measured on a Coulter counter and additional 
binding buffer was added to give a final concentration of 1 .25x1 0 7 PBMCs /ml. 

25 ii) Assay 

[ l2S I]MCP-l was prepared using Bolton and Hunter conjugation (Bolton et ai., 1973, 
Biochem. J., 133, 529; Amersham International pic]. Equilibrium binding assays were carried 
out using the method of Ernst et al, 1994, J. Immunol, 152, 3541. Briefly, 50u.l of n5 I-labeled 
MCP-1 (final concentration lOOpM) was added to 40ul (5xl0 5 cells) of cell suspension in a 96 
30 well plate. Compounds, diluted in Whole Cell Binding Buffer from a stock solution of 1 OmM 
in DMSO were added in a final volume of 5uJ to maintain a constant DMSO concentration in 
the assay of 5%. Total binding was determined in die absence of compound. Non-specific 



